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Multivisceral resection has been accepted as treatment for 
patients with locally advanced colorectal cancer. Nodal 
status has recently been claimed to be the most important 
predictor of survival in patients with such disease, with no 
survival after 2 years for patients with lymph node 
metastasis. A retrospective analysis was carried out of the 
prognostic significance of different tumour characteristics, 
and whether a more limited palliative resection is 
warranted in patients with positive lymph nodes. Of 1346 
patients with colorectal adenocarcinoma operated on 
between 1987 and 1991, all those with a tumour staged as 
T4N0M0 or T4N1M0 (94 patients) were selected. From the 
remainder, 195 patients with stage T3N0M0 and T3NiM0
lesions were randomly selected as a control group. Overall 
survival was assessed at the beginning of 1993. The most 
important predictors of survival were lymph node status 
and involvement of the resection margins of the tumour. 
Overall survival in patients with T4 tumours who 
underwent radical resection was not significantly different 
from that in those with T3 tumours, even in N* stages. 
Extended resection did not induce unacceptable morbidity 
or mortality. Surgery for locally advanced colorectal 
adenocarcinoma should result in tumour-free margins, 
and should therefore include multivisceral resection, even 
in patients with lymph node metastasis.
Five to ten per cent of patients with colorectal cancer 
present with locally advanced disease1-3. This presents the 
surgeon with a dilemma: should a palliative procedure be 
performed, or should radical multivisceral resection be 
the procedure of choice? The answer to these questions 
depends on the impact that tumour penetration into 
adjacent organs has on survival, on whether subgroups of 
patients can be selected who will benefit from such a 
procedure, and on whether such extensive surgery can be 
performed with acceptable morbidity and mortality rates.
Several authors claim long-term survival after complete 
resection of the tumour with adjacent organs, which 
would not have been observed if only limited resection 
had been performed2,4’5. In a more recent report, 
Eisenberg et al.3 claimed the nodal status at operation to 
be a more important predictor of long-term survival than 
local invasion, with no 5-year survivors in patients with 
positive lymph nodes and local invasion. The question 
that remains to be answered is whether patients with 
positive nodes will benefit from multivisceral radical 
resection, or whether they do equally well with a more 
limited, palliative, procedure.
The effects of local tumour progression (T3 versus T4), 
nodal involvement (N0 versus Nj), and whether the 
resection was radical or not were therefore analysed in a 
retrospective study of patient survival after resection of 
locally advanced colorectal adenocarcinoma.
Patients and methods
Patient data were collected from the databases of the three
participating university hospitals. The database at University 
Hospital Leiden included 13 other community hospitals. All 
patients undergoing abdominal surgery for colorectal carcinoma 
between 1987 and 1990 were reviewed.
Patients with colorectal cancer were selected if there was 
histological proof of invasion of the primary tumour into
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contiguous organs (T4)6. Patients with locally advanced disease 
were compared with those with no tumour invasion of adjacent 
organs (T3), randomly chosen from the available databases. The 
computerized random selection of patients with T3 tumours 
resulted in a group with the same mean age, male:female ratio 
and tumour localization as in the T4 study group.
For a second analysis patients in the T4 and T3 groups were 
divided according to lymph node status. Furthermore, the T4No 
and T4Ni groups were both divided into two subgroups, one with 
tumour-free margins (radical resection) and another in which 
resection failed to result in tumour-free margins.
In addition patients were divided according to three hospital 
types (university hospital and community hospital with and 
without training facilities), in order to detect possible differences 
in patient population and treatment outcome.
Data concerning the type and size of the tumour, invasion of 
contiguous organs, lymph node involvement, type of resection 
and whether the resection was radical or not were registered at 
the time of operation. The use of adjuvant radiation therapy or 
palliative chemotherapy later in the course of the disease was 
also recorded. Adjuvant radiation therapy was given before or 
after operation in patients with rectal adenocarcinoma7. 
Radiotherapy was given in one hospital if there were involved 
lateral margins, and in the other hospitals if lymph nodes were 
involved. No adjuvant chemotherapy was given during the study 
period. Chemotherapy, however, was used as a palliative 
measure later in the course of the disease. These data were 
collected to assess their independent relationship with survival.
Follow-up was performed according to the national consensus 
in the Netherlands: every 3 months for the first 3 years, then 
every 6 months for 3 years, and every year after 6 years. 
Colonoscopy was performed at intervals dictated by the findings 
of neoplastic polyps: if positive, colonoscopy was repeated after 
1 year; if negative after 3 years.
Follow-up was complete for all selected patients. Survival 
analysis started from the date of operation and ended in 
February 1993. General practitioners were contacted to confirm 
information concerning time and cause of death.
Data are presented as mean(s.d.) in each of the subgroups, or 
as frequency tables. Results were analysed with analysis of 
variance, Student’s t test and x2 analysis. P < 0-05 was considered 
statistically significant.
Survival was calculated with the Kaplan-Meier actuarial
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Table 1 Characteristics of patients and tumours
mm
T-iN<> T4Ni T3Nü T3N i
N o/o f patients 47 47 107  gg
Sex ratio (M : F) 21:26 24-23 45-62 36'52
Mean(s.d.) (range) age (years) 69(10) (46-87) 68(12) (42-84) 71(10) (40-87) 65(11) (40-86) 
Primary site*
Rectum , 11 (23) 12 (26) 25 (23) 27 (31)
Rectosigmoid 5 (11) 4  (9) 5 (5) 5 (6)
Sigmoid 7 (15) 8 (17) 27 (25) 20 (23)
Descending colon 0 (0) 2 (4) 2 (2) 4 (5)
Splenic flexure 1 (2) 0 (0) 3 (3) 0 (0)
Transverse colon 2 (4) 3 (6) 8 (8) 4 (5)
Hepatic flexure 1 (2) 1 (2) 1 (1) 2 (2)
Ascending colon 3(6) 3(6) 11 (10) 6(7)
Caecum 10(21) 5(11) 10(9) 8(9)
Not known 7 (15) 9 (19) 15 (14) 12 (14)
Mean(s.d.) tumour size (cm) 6-6(2-2) 6-5(4-0) 4-3(l-7)t 4-6(2-0)i
............................................ — ....... ............ .....................*' ........................*" 1 ,,- M 1 1 1  ................... .............................. . .  -------------------- —  -  —  -  _ . _ ■ - -  ___  _—
’"Values in parentheses are percentages. <  0-0005 (T3N0 versus T4N0); $P<0-05 (T3N, versus T4Ni) (x2 test)
method and survival curves were compared by means of the log 
rank test. Cox multiple regression analysis was used to assess 
whether the different variables had independent effects on
survival.
Results
O f 1346 patients with colorectal adenocarcinoma, 144 (11 
p e r  cent) underwent multivisceral resection for invasion of 
adjacent organs by the primary tumour. Fifty patients 
presented with distant metastases at the time of surgeiy 
and  were excluded from further analysis. Of the 94 
patients with tumour invasion without metastasis, 47 (50 
p e r  cent) were found to have no lymph node metastases. 
A  total of 107 patients with T3N0 tumours and 88 with 
T 3Ni lesions were randomly selected as controls from the 
1202 remaining patients (Table 1).
Mean age and the female:male ratio were not 
significantly different between any of the subgroups. No 
differences were detected between the different hospital 
types concerning age, sex ratio, the proportion of patients 
with tumour-free resection margins, or rates of 
complications, postoperative mortality and recurrence.
All colorectal tumours in this study were
adenocarcinomas. Sixty-two per cent were moderately 
differentiated, 28 per cent undifferentiated and 10 per 
cent well differentiated, equally divided among the
different subgroups.
The site of the primary tumour was equally (P = 0-44)
Tumours were pre­distributed in the 
dominantly located in the rectal or rectosigmoid area. The 
size (largest diameter) of the tumour varied from 2-0 to 
21-0 (mean 6-3) cm. Tumour size in the T4 groups was 
significantly larger than that in T3 controls.
The different adjacent organs invaded by the primary 
tum our are shown in Table 2. The bladder was the organ 
most frequently invaded by the primary tumour.
For rectal carcinoma, abdominoperineal resection was 
the  most frequently performed procedure in the T4N0
thegroup. In the groupsT4N,, T3N„ and T3N,
commonest procedure was low anterior resection (Table 
3). In the T4N0 group 77 per cent of patients had tumour- 
free resection margins, compared with 45 per cent in the 
T 4Na group (P not significant). These values differed 
significantly from those of the T 3 control groups. Serious
Table 2 Adjacent organs invaded by T4 tumours
No. of organs invaded
Gallbladder 2(1)
Stomach 6(4)
Pancreas 3(2)
Spleen 1(1)
Kidney 3(2)
Small intestine 19 (13)
Transverse colon 1(1)
Caecum 1(1)
Descending colon 1(1)
Bladder 25 (17)
Ureter 6(4)
Prostate 8(5)
Psoas muscle 1(1)
Arteries 2(1)
Sacrum 4(3)
Coccygeal bone 2(1)
Vagina 8(5)
Uterus 9(6)
Adnexae 14(9)
Abdominal wall 16(11)
Pelvic wall 16(11)
Total 148 (100)
Values in parentheses are percentages of involved organs; some 
patients had more than one organ involved
complications occurred in 17 per cent of patients in the 
T4N0 group undergoing radical resection, compared with 
11 per cent in the T4N0 group having a palliative resection 
(P not significant). In the T4Nj group these values were 
17 and 11 per cent respectively (P not significant).
The postoperative mortality rate for all TN subgroups 
(5 per cent overall) was not significantly different between 
any of the groups, and did not differ between the T4N 1 
groups with and without radical resection.
Local recurrence occurred significantly more commonly 
in patients with T4 tumours than in those with T3 lesions
(Table 3).
Adjuvant radiation therapy was given to 17 per cent of 
patients. Of patients with a rectal tumour, significantly 
more (P <  0-005) received adjuvant radiation therapy 
compared with those with a tumour at other sites. 
However, neither in the entire population nor in the
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Table 3 Surgical procedures and early and late complications
t 4n„ t 4n , t 3n„ t 3n ,
(n = 47) (« = 47) (n = 107) (n = 8 8 )
Surgical procedure
Abdominoperineal 11 (23) 14 (30) 11 (1 0 ) 12 (14)
resection
Low anterior resection 8(17) 9 (19) 32 (30) 22 (25)
Sigmoid resection 10  (2 1 ) 2(4) 16 (15) 15 (17)
Resection of transverse 1 (2 ) 3(6) 9(8) 5(6)
colon
Right hemicolectomy 13 (28) 13 (28) 24 (22) 24 (27)
Left hemicolectomy 2(4) 5(11) 1 2 ( 11) 5(6)
Other 2(4) 1 (2 ) 3(3) 5(6)
Positive resection margins 11 (23) 26 (55) 1 (1)* 1 (1 )$
Complications 14 (30) 14 (30) 19 (18) 14 (16)
Postoperative death 2(4) 4(9) 2  (2 ) 5(6)
Recurrence 22 (47) 31 (6 6 ) 25 (23)t 33 (38)§
Values in parentheses are percentages. *P< 0-0001, tP<0-05 
(T3N0 versus T4N„); $P< 0-0005, §?<0-05 (T3N, versus T4N,)
(Student’s t test)
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T3N0 107 97 86 57 34 15 4 0
T4N0 47 37 28 15 8 ' 3 1 1
T3N1 88 70 50 28 13 6 1 0
T4N! 47 28 16 9 6 3 1 0
Fig. 1 Kaplan-Meier suivival curves for different tumour stages
in ail patients with colorectal adenocarcinoma:
--------- , T*N,;........ , T3Nt; ------- , T3N„
, T4N0;
group with a rectal tumour was a difference in the 
proportion receiving adjuvant radiotherapy found in the 
different TN subgroups. Preoperative radiation therapy 
was given to 2 per cent of all patients with colorectal 
adenocarcinoma, equally divided among the TN sub­
groups (P = (>29) and tumour sites (P = 0-31). No 
differences were found in the use of palliative 
chemotherapy, which was given to 4 per cent of patients.
Fig. 1 shows the suEvival curves for all patients with 
colorectal cancer in this study according to the different T 
and N stages. Overall, N stage was an important predictor 
of long-term survival in each T group {Table 4).
Although tumour penetration seemed to be of 
prognostic significance, the difference disappeared when 
radically resected patients with T4 tumours were 
compared with their respective T3 controls (Figs 2 and 3). 
Patients with radically resected T4 tumours survived 
significantly longer than those in whom surgery did not 
result in tumour-free resection margins. This was true 
even for patients with lymph node metastasis (Table 4). 
No survival differences were found between the hospital
Table 4 Effect of lymph node metastasis on overall survival in 
patients with different tumour grades
p *
T4N() versus T4N 1 < 0-005
T3N0 versus T»N ¡ < 0-01
T4N0 (radical) versus T4N() (non-radical) <0-0005
T4Ni (radical) versus T4Ni (non-radical) <  0-0005
T4N0 versus T3N„ < 0-01
T4N0 (radical) versus T3N() 0-07
T4Nj versus T^N,
T4N[ (radical) versus T3Ni
< 0-005
0-6
Patients with tumour grade in the left-hand column always had a 
better survival. *Log rank test
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Fig. 2  Kaplan-Meier survival curve for patients with stage T4N()
disease who had a radical operation (
stage T3N0 (------ )
■) and for those with
1-0
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<
No. at risk
T3N1 88 70 50 28 13 6 1
T4N1 (radical) 25 18 13 8 6 3 2
Fig. 3 Kaplan-Meier survival curve for patients' with stage T4Nt
disease who had a radical operation (-------- ) and for those with
stage T3Ni (-------)
types. In a Cox multiple regression analysis, tumour 
location, tumour size, lymph node involvement and 
whether the resection was radical or not were compared 
as independent predictors of survival. Lymph node 
involvement and the radicality of resection were
© 1995 Blackwell Science Ltd, British Journal o f Surgery 1995, 82, 1386-1390
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significant independent 
o f  tumour into adjacent
provided resection margins were tumour free.
j (P<(M)05). Local invasion 
s was not related to survival,
Discussion
Radical surgery remains the mainstay of treatment for 
cu re  of patients with colorectal adenocarcinoma. 
A lthough relatively little is known about treatment results 
o f  locally advanced disease, it is generally accepted that, 
even in these patients, radical resection should be 
perform ed. It is also recognized that in many patients this 
procedure will prove to be only palliative.
Within this group of locally advanced tumours a well
recognized subgroup of tumours exists that remains 
localized for a considerable period, invading other organs
occurs. Abefore executed multi-
visceral resection in this subgroup of patients may result
in  cure.
It is not clear, however, how patients who will benefit 
from  extensive surge 17 can be selected. The decision to 
include adjacent organs during colorectal surgery must be 
anticipated in evexy laparotomy performed for a 
suspected or biopsy-proven colorectal malignancy. The 
presence of adhesions of tumour tissue with adjacent 
organs is reported1,3 to contain true tumour invasion in 
3 3 -8 4  per cent. This implies that adhesions should always 
b e  approached by en bloc resection of (parts of) adjacent 
tissue or organs, thereby avoiding blunt separation of the 
adhesions.
The decision as to when to proceed with an extensive 
procedure remains difficult. Butcher and Spjut8 reported a 
5 per cent 5-year survival rate in patients who underwent 
lim ited resection for locally advanced colorectal 
carcinoma, which compared unfavourably with a 33 per 
cen t rate in those treated by total pelvic exenteration.
This operation since accepted for locally
advanced rectosigmoid adenocarcinoma9-11. Wood et al.12 
emphasized the importance of local tumour invasion as a 
prognostic factor in patients with colorectal cancer.
More recently, Eisenberg and co-workers3 pointed out 
th a t no 5-year survivors were observed in patients with 
locally advanced colorectal carcinoma and lymph node 
metastasis. Although 5-year survival rates of up to 45 per 
cent, with a mean of 22 per cent, have been reported for 
patients with lymph node metastasis2,13'14, Eisenberg et 
al.3 implied that within this subgroup a more conservative 
approach may be followed when considering the choices 
between cure and palliation. The results of the present 
study, however, demonstrate that radical resection of
locally 
significant 
com pared 
patients with lymph node
colorectal carcinoma will result in a
long-term survival when
resection, even for 
Furthermore, the 
present results confirm the observation of Eisenberg and 
co-workers3 that long-term survival of patients with locally 
advanced colorectal carcinoma without lymph node 
metastasis is similar to that of those with limited disease, 
provided the resection results in tumour-free margins. 
This observation was extended in the present study to the 
group of patients with positive lymph nodes in comparison 
w ith those with T3Nj tumours. Thus, the present results 
provide support for the surgical strategy that radical 
resection should always be performed if technically 
feasible. The rate for serious surgical complications in this 
analysis ranged between 10 and 17 per cent, considerably
lower than that reported in other series1,3,15,16. Under­
reporting of complications as a result of the retrospective 
character of the present study does not explain this 
difference, as the complication rate was in the same range 
in another, prospectively collected, data set in one of the 
authors’ hospitals: 6-14 per cent17. The difference 
between this more recent study and the earlier series may 
well reflect the progressive decline of complications as a 
result of improved perioperative care over the past two 
decades. The operative mortality rate in the present study 
remained within the ranges reported from previous 
series3,18.
Adjuvant radiation therapy or palliative chemotherapy 
given in this study population cannot explain the 
differences in survival observed7’19,20. Both therapeutic 
modalities were administered in an equal proportion of 
patients, with an equal tumour distribution. At the time of 
the study no convincing evidence for the use of adjuvant 
chemotherapy was considered to be present in the 
literature. Adjuvant chemotherapy was therefore not used 
in this patient group.
The necessity to perform extensive resection for 
colorectal cancer is infrequent, between 5 and 10 per cent 
of operations for cancer of the large intestine. This study 
documented tumour invasion in adjacent organs in 11 per 
cent of patients, but did not assess the number of benign 
adhesions found at operation. However, recent reports 
suggest that number to be low3. The literature favours an 
aggressive approach when tumour adhesions are present. 
This is supported by the present data. In addition, surgical 
complication and postoperative mortality rates were below 
reported values, illustrating that extensive surgery can be 
well tolerated. No subgroup, as previously defined, could 
be selected in which a more conservative approach is 
warranted.
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